The Estimation of systemic risk in India is still in its infancy stage. There are several methods which are available but none of the methods are fully compatible to forecast the systemic risk since under different circumstances the factors responsible for the risk differs.
Introduction
The recent financial crisis has focused attention on systemic risk to the financial system and led to an explosion of research in the field. Financial firms play a crucial role in the economy, acting as intermediaries between parties that need to borrow and parties willing to lend or invest. Without such intermediation it is difficult for firms to get credit and conduct business, and for people to get auto loans, education loan, housing loans etc. Systemic Risk is the risk which is embedded in the complexity and globalizations of financial services. The widespread losses and failures of the financial institutions can impose an externality on the rest of the economy and the recent global crisis provides ample evidence of systemic risk associated with it.
One definition of Systemic Risk is "Any set of circumstances that threatens the stability of the Public confidence in the Financial System"(Billo,Getmansky,Lo and Pelizzon 2010).
The European Central Bank (ECB) 2010 defines as a risk of financial instability so widespread that it impairs the functioning of a financial system to the point where economic growth and welfare suffers materially.
Though there has been development of methods which are related to the estimation of systemic risk but in India still the estimation of systemic risk has been in Infancy stage.Moreover, there has been no methods to predict the systemic risk or no indicator of the systemic risk.
The measurement of systemic risk can be helpful to forecast the risk and the measurement is also a challenging task.
The systemic risk measures are based on market observed data on daily basis such as stock prices of financial institutions, major firms which are contributing the BSE-sensex figures etc. So, stock market data play an important role in prediction or estimation of systemic risk. The methods which are used for estimation of the systemic risk are also based on equity prices. Some of the methods which are used in systemic risk estimation like Tail Measures (Brownlees and Engle, 2012) is based on equity returns of financial institutions, Marginal Expected Shortfall (MES) one of the popular methods of estimation of systemic risk is based on Bank's Stock Prices.
In India, one of the first attempts has been made by Natasha Aggarwal et al (2013) in their paper "A Systematic Approach to identify Systemically Important Firms" for estimation of systemic risk in India. This paper uses the average percentile ranking of three measures of systemic risk Granger Causality, Marginal Expected Shortfall and Conditional Value at Risk to calculate a single systemic Risk Index for a firm. This paper captures the cumulative risk of the SIFs (Systemically Important Firms), tracks the changes in systemic Risk in India during the 2008 crisis. In this paper we would nurture the prediction of systemic risk or more precise financial turbulence in India since India has been immune to Systemic Risk and more precise failure of Banks due to the fact that Indian Economy is to some extent controlled by State.
It is evident from the research papers devoted for estimation of Systemic Risk that there is relationship between equity market and systemic risk. In this paper we would like to establish this relationship but in a different aspect.
Indian Stock Market consists of the National Stock Exchange (NSE) and Bombay Stock Exchange (BSE).The Bombay Stock Exchange was established in 1875 and is the Asia's first and fastest Stock Exchange in the world. More than 5500 companies are listed on BSE making it world's No. 1 exchange in terms of listed companies. The companies listed on BSE command a total market capitalization of USD 1.64 Trillion as of Sep 2015. It is also one of the world's leading exchanges (5th largest in September 2015) for Index options trading (Source: World Federation of Exchanges). BSE's popular equity index -the S&P BSE SENSEX -is India's most widely tracked stock market benchmark index. It is traded internationally on the EUREX as well as leading exchanges of the BRCS nations (Brazil, Russia, China and South Africa). (Source: BSE website introduction).
One of the major reasons attributing to the Systemic crisis of 2008 was liquidity crunch in the market. The literature distinguishes between three sub-forms of market liquidity (Kyle, 1985) : 1) the bid-ask spread, which measures how much traders lose if they sell one unit of an asset and then buy it back right away; 2) market depth, which shows how many units traders can sell or buy at the current bid or ask price without moving the price; and 3) market resiliency, which tells us how long it will take for prices that have temporarily fallen to bounce back.(Markus K Brunnermeier,2009). Bid-ask spread is one of the measures of market liquidity (Bervas, 2006) .The bid-ask spread is also an important indicator of the financial stability of the stock market. Its sudden widening is a cause of concern and may generate systemic crisis. As bid ask spread reduces the return on investment, all investors would like to face minimum bidask spread. (Priyanka Singh and Ajay Pandey,IIM-Ahmedabad).
So, Bid-ask spread in the stock market forms an important part of the market liquidity and is also influencing the systemic risk. In India there has been nascent literature establishing the relationship between bid-ask spread and systemic risk. This paper is one of the first attempts to establish the same.
Estimation of Bid-ask Spread
Markets are categorized as Order driven markets and quote driven markets. The quote driven market has a dealer or third party providing the liquidity and in order driven market the liquidity is provided in limit orders. The Indian stock market which is dominated by BSE and NSE is predominantly order driven market.
The bid-ask spread is the difference between the lowest ask price and the highest bid price for a stock. It represents the variable cost that an investor pays for a trade. The bid ask spread depends on several factors like Volume of trade, Share price, Probablity of information based trading and pricing grid (tick size).
Our Study in this paper is based on the quarterly Bid-ask spread (Closing price-Opening price) of top 100 firms according to market capitalization in India which has been obtained from Bombay Stock Exchange website. In this paper we calculate the average of the quarterly spread of top 100 firms(As on 31-03-2016)according to market capitalization from 1 st July,2007 to 31 st March,2016 .The total/summation of average quarterly spread data reveals that higher spread was during 2007Q4(January,2008-March2008) which also represents the period of financial crisis. During the post crisis period (January 2009 to June 2010) the market was more or less stable with a positive spread representing liquidity in the market. As evident from the literature that the Indian Economy was affected due to financial crisis which erupted in 2007 had its impact on the Indian economy beginning only 2008. At the peak of the financial crisis, the Indian government announced a series of stimulus packages with the aim of restoring the economy. While the global impact on the financial sectors has been severe, Indian financial firms have fared much better (Acharya and Kulkarni,2012) Thereafter highest spread was during 2015Q2(July 2015-Sep 2015) which is followed by higher spreads during 2015Q3(Oct2015-Dec2015),2015Q4(Jan 2016-March2016).The higher spreads during 2015-16(Q2,Q3,Q4)is represented in financial turbulence in India where most of the public sector Banks and financial firms reported losses or sharp decline in profits at the end of 2015-16 Q4 due to large growth in Non performing assets which is attributed to poor performance of the corporate sector where funds were lent out.
So there has been clear cut evidence of financial turbulence and spread in the stock market. This paper is distributed in five sections where Section I presents the data and methodology, Section II represents the data in timeline, Section III discusses the literature review, Section IV discusses the results summary and comparisons with standard data/results available and summary of results and section V Concludes.
I. Data and Methodology:
The data consists of the daily spread data of 100 firms in India according to market capitalization as on 31-03-2016 which is obtained from Bombay Stock Exchange Historical Data. The quarterly spread are being calculated as average spread in a quarter from July 2007 to March 2016.The periods have been classified as Crisis(July 2007-Dec 2008),Post-Crisis(Jan2009-Dec2013) and Recent(Jan2014-March2016) periods. The data is presented in March,2016 is further analyzed in quarterly data of average spread. The summation of average quarterly data of the 100 firms is used to obtain the total spread in a quarter. Finally Table no:7 gives the deviation of the average quarterly spread from the mean and standard deviation. 
Section III Literature Review
Very few literatures are available to correlate the stock prices/spread with systemic risk. Several authors have used different methods for estimation of the systemic risk. Miguel A. Segoviano and Charles Goodhart in their paper Banking Stability Measures(IMF Working paper:WP/09/4)analyzed common distress in the banks comprising the system and they propose the Joint Probability of Distress (JPoD) and the Banking Stability Index (BSI). defines a set of banking stability measures which take account of distress dependence among the banks in a system, thereby providing a set of tools to analyze stability from complementary perspectives by allowing the measurement of (i) common distress of the banks in a system, (ii) distress between specific banks, and (iii) distress in the system associated with a specific bank. Our approach defines the banking system as a portfolio of banks and infers the system's multivariate density (BSMD) from which the proposed measures are estimated. The BSMD embeds the banks' default inter-dependence structure that captures linear and non-linear distress dependencies among the banks in the system, and its changes at different times of the economic cycle. The BSMD is recovered using the CIMDO-approach, a new approach that in the presence of restricted data, improves density specification without explicitly imposing parametric forms that, under restricted data sets, are difficult to model. Thus, the proposed measures can be constructed from a very limited set of publicly available data and can be provided for a wide range of both developing and developed countries. with the market value of each firm's equity and book value was analyzed. They observed that Current financial regulations seek to limit each institution's risk. Unless the external costs of systemic risk are internalized by each financial institution, the institution will have the incentive to take risks that are borne by all. In this paper, the authors argue that financial regulation be focused on limiting systemic risk, that is, the risk of a crisis in the financial sector and its spillover to the economy at large. They provide a simple and intuitive way to measure each bank's contribution to systemic risk, Suggesting ways to limit it. In a variety of tests (stress test outcomes of 2009 and performance during 2007-08) and markets (equity and CDS), the systemic risk measures appear to be able to predict the financial firms with the worst contributions in the systemic crisis.
Several extensions of the work are worthy of pursuit in future. While they estimated and tested the proposed systemic risk measure using equity and CDS data, another way to obtain such information is through prices of outof-the-money equity options and insurances against losses of individual firms when the system as a whole is in stress. While such insurances are not yet traded, data on firm equity options as well as market options is available and can be used to construct measures of tail dependence such as the MES.Finally, they investigated the role of leverage (measured as assets to common equity ratio) in determining systemic risk of firms. The form of leverage that had the most pernicious effect in the crisis of 2007-09 was short-term debt: the overnight secured borrowing (repo") against risky assets (Adrian and Shin, 2008) employed heavily by the investment banks, and the short-term (overnight to week maturity) asset-backed commercial paper issued by conduits that were backed by commercial banks (Acharya, Schnabl and Suarez, 2009). In contrast, even though deposits are in principle demandable and thus short-term too, the presence of deposit insurance meant that commercial banks with access to insured deposits Were in fact relatively stable in the crisis. It seems important to empirically understand how Short-term leverage contributes to market-based measures of systemic risk of financial firms.
One of the first works in India regarding measurement of Systemic Risk by Natasha Aggarwal,Sanchit Arora,Akhil Behl,Rohini Grover,Shaswat Khanna,Susan Thomas(2012) to calculate a Systemic Risk Index of firms in India and identify Systemically Important firms. This paper uses the average of the percentile ranking of three measures of systemic risk: Granger Causality, Marginal Expected Shortfall and Conditional Value at Risk to calculate the Systemic Risk Index of the firms for the period of 2000 to 2012. In this paper, authors measure systemic risk of a given firm at a given point in time using three measures of systemic risk: GC, MES, and CoVaR. They then aggregate these measures to create a single measure of systemic risk for the firm (the SRI), which is computed by averaging the percentile rankings across the three Individual measures of systemic risk. Much of this has been credited to the public sector firms which lent stability during the crisis period. The analysis shows that while this may be true, public sector firms benefitted significantly from government guarantees. At the peak of the financial crisis, the Indian government announced a series of stimulus packages with the aim of restoring the economy. As a result even some risky public sector banks performed better than their less risky public sector counterparts and overall they fared better than the private sector counterparts. Interpreting this lack of a level-playing field as the relative stability and efficiency of public sector banks relative to private sector banks appears questionable. The systemic Risk Survey April 2014 which was conducted for the period of November -April 2014 perceived Global risks and domestic macroeconomic risks as major risks affecting financial system. The market risks receded. The BSI remained at same level.
Section IV

Summary of results and comparison
It is observed that during the period of October-December 2013 the spread was -78.37 which further worsened during JanuaryMarch 2014 to -80.30.But, the Z score was positive during the survey period indicating less risk.
It is seen that no banks are occupying the top slots of negative spreads during the period 
Conclusion
The results clearly indicates that there exits relationship between market illiquidity and risks associated with the Financial System. In most of the cases the Z score (deviation from the mean/Standard Deviation) has become negative which provides the spread which is farther from the mean, also a good indicator of volatility in market and risk to financial system. It is also seen that the Systemic Risk Survey conducted by Reserve Bank of India which started during October 2011 has supported the results. The results also are supported by the Co-risk measures .The Z score is easy to calculate and can be a powerful tool in measurement of market volatility which ultimately affects the financial system. This paper is one of the first attempts, but; still there may several extensions of this paper which includes comparing the results with GDP growth and including the entire financial companies for a better understanding of financial stress. Another extension is to find out sector wise systemically important firms in India according to monthly or quarterly analysis of spread and GDP percentage which shall give early warning signal for loss to banking system and the whole financial system. 
